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Description 

The present invention relates to pharmaceutical compositions for oral administration in the treatment 
of bacterial infections. 

5 West German OLS No. 28 43 318 discloses pharmaceutical compositions suitable for oral 
administration which comprise 20 mg to 1500 mg of amoxycillin trihydrate, 20 mg to 500 mg of potassium 
clavulanate and a pharmaceutical^ acceptable carrier with the proviso that the weight ratio of amoxycillin 
trihydrate to potassium clavulanate is from 6:1 to 1:1. 

It has now been found that pharmaceutical compositions comprising amoxycillin trihydrate and 
w potassium clavulanate may be prepared in the form of an extrudate suitable for direct ingestion or 
dispersion in water prior to ingestion. 

Accordingly, the present invention provides a water-dispersibie composition comprising amoxycillin 
trihydrate and potassium clavulanate and conventional excipients characterized in that it contains a 
non-hygroscopic water-soluble binder in an amount sufficient to render said composition extrudable after 
75 addition of a solvent for the binder. 

Suitably the weight ratio of amoxycillin to clavulanic acid in the pharmaceutical composition of the 
present invention is from 12:1 to 2:1, for example 8:1, 6:1, 5:1, 4:1, 3:1 or 2:1. Preferred weight ratios of 
amoxycillin to clavulanic acid are 8:1, 4:1 and 2:1. 

Suitable conventional excipients include flavouring agents, preservatives and colouring agents. The 
20 materials present in such composition should have low free moisture contents and preferably be pre-dried; 
advantageously an edible desiccant may be incorporated in the composition. Tightly bound water, such as 
water of crystallisation normally has little adverse effect on stability. 

The water soluble non-hygroscopic binder is suitably soluble in organic solvent and is suitably an 
organic polymer. Preferred water soluble non-hygroscopic binders include hydroxypropylmethylcellulose 
25 and poiyvinylpyrrolidone/polyvinylacetate copolymer, and hydroxypropylcellulose. 

The organic solvent in which the non-hygroscopic binder is soluble may be any pharmaceutical^ 
acceptable inert solvent for the binder which is sufficiently volatile to be readily removed from the 
extrudate. Examples of such solvents include methanol, ethanol, n- and /so-propanol, chloroform, 
methylene chloride, acetone, methyl ethy (ketone, methyl acetate, ethyl acetate, trichloroethylene, 
30 tetrachloroethylene, carbon tetrachloride or homogeneous mixtures of these solvents. 

Also included within the scope of the present invention is a process for the preparation of an 
extrudable water-dispersible composition as hereinbefore described which comprises bringing into 
association the components of said composition and thereafter extruding the blended mixture. 

It is preferable that the formulation of the composition is carried out in a dry atmosphere, e.g. one 
36 containing less than 40% relative humidity and preferably one containing less than 30% relative humidity. 
After the preparation of the extrudate it will normally be sieved to remove any particles present of 
undesirable proportions. Optionally an edible desiccant material may be dusted onto the extrudate. 

The extrudate may be administered orally either in the dry form, or as a reconstituted syrup. The syrup 
may be formed from the extrudate in the usual way, for example by agitating the extrudate in a suitable 
40 solvent, such as water, together with conventional syrup additives if so desired. The composition may be 
presented for example in protective packages such as screw cap bottles or aluminium foil sachets 
containing multiple doses, or in single dose sachets. 

The weight of extrudate in a single dose will depend on factors such as the actual ratio of amoxycillin 
trihydrate and potassium clavulanate used, and the nature of the bacterial infection being treated, and will 
45 be a weight suitable for the intended mode of administration. Normally, for example, between 0.25—10 g 
more suitably 0.5—5 g of the extrudate will comprise a single dose. 

The weight of amoxycillin trihydrate and potassium clavulanate in a single dose of the extrudate will be 
such that the single dose contains sufficient amoxycillin trihydrate and potassium clavulanate for effective 
treatment of the infection. The single dose will be repeated according to the usual dosage regime for 
so amoxycillin trihydrate and potassium clavulanate compositions. 

In the following Examples, which illustrate the invention, the compositions were formulated under a 
dry atmosphere. 
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Example 1 

Extrude granules of the following composition were prepared: 

mg per 

Ingredients unit dose 



w 



15 



20 



25 



Amoxycillin trihydrate BP equivalent 136.50 13.650 
to amoxycillin 

Potassium clavulanate equivalent 70.00 7.000 
to clavulanic acid 

Silicic acid, anhydrous (Syloid® ALI) 50.00 5.000 

Hydroxypropylmethyl cellulose 40.00 4.000 
(Pharmacoat®603) 

Flavour 13.00 1.300 

Monoammonium glycyrrhizinate 1.00 0.100 

Colouring 0.50 0-050 

Sugar (milled) to 1000.00 100.000 

Syloid@ALI is supplied by W. R. Grace Ltd. 
Pharmacoat®603 is supplied by Shinetsu Chemical Co. 



The granules were prepared by passing the ingredients and the Pharmacoat®603 except the Syloid® 
30 through a 500 \xm (30 mesh) British Standard stainless steel screen and then blending them in a Planetary 
mixer. The dry powder mix was then stirred at slow speed and dichloromethane added to form a granular 
mass. The granulated mass then passed through a Fuji Paudal Radial extruder, the extruded product 
collected, passed through a 1000 *im (16 mesh) screen and dried for 35 minutes at less than 45°C. The dried 
extrudates were blended with 5% Syloid® and stored in sealed containers containing molecular sieve 
35 desiccant. 

Example 2 

Extruded granules of the following composition were prepared: 

40 mg/per 

Ingredients Unit dose % w/w 



50 
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Amoxycillin trihydrate B.P. equiv. to 102.5 10.25 
amoxycillin 

Potassium clavulanate equiv. to 52.5 5.25 
clavulanic acid 

Silicic acid, anhydrous (Syloid®ALI) 50.0 5.0 

Hydroxypropylmethyl cellulose - 40.0 4.0 

(Pharmacoat®603) 



Flavour 
Colouring 



11.2 1.12 
0.5 0.05 



Sugar (milled) to 1000 100.00 



The granules were prepared by passing the ingredients except the Syloid®ALI through the 30# 
screen, and blending in a planetary mixer. The granulation and drying were carried out as in Example 1, 
and the Syloid® dusted into the final product before putting into suitable containers. 
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Example 3 

The ingredients and process were as for Example 2, but the Syloid® was mixed into the wet mass after 
granulation, but before extrusion and drying. 

Example 4 

The ingredients were as for Example 2, but the Pharmacoat® 603 level was reduced to 1% w/w. All 
ingredients except the Syloid® were screened and blended as in Example 1, and then the powder wetted 
with dichloromethane to form a workable wet mass. This was extruded and dried as in Example 1, and the 
Syloid® dusted onto the final product. 

Example 5 

The Pharmacoat®603 in Example 1 was replaced with Koliidon®VA64 (r.t.m. B.A.S.F.), a 
polyvinylpyrrolidone/polyvinylacetate copolymer, at the 10% w/w level, dissolved in a 1:1 iso-propanol/ 
dichloromethane solvent. This solution was used for the granulation step. 

Example 6 

The ingredients and process were as for examples 1 and 2, except that the Pharmacoat® was excluded 
from the dry mixing stage. The Pharmacoat® was dissolved in a mix of isopropylalcohol and 
dichloromethane and used to wet mass the dry mix. 

Example 7 

The ingredients and screening of ingredients were as for Example 1 but the mixing and extruding 
processes were carried out using a Winkworth Z-Blade Extruder. 

The extrudate was then dried as in Example 1, and the Syloid® dusted onto the final product. 

Claims 



1. A water-dispersible composition comprising amoxycillin trihydrate and potassium clavulanate and 
conventional excipients, characterized in that it contains a non-hygroscopic water-soluble binder in an 

30 amount sufficient to render said composition extrudable after addition of a solvent for the binder. 

2. A composition as claimed in claim 1 characterized in that the weight ratio of amoxycillin to clavulanic 
acid is from 12:1 to 2:1. 

3. A composition as claimed in claim 1 or claim 2 characterized in that the weight ratio of amoxycillin to 
clavulanic acid is 8:1, 4:1 or 2:1. 

35 4. A composition as claimed in any of claims 1 to 3 characterized in that the water soluble 

non-hygroscopic binder is an organic polymer. 

5. A composition as claimed in any of claims 1 to 4 characterized in that the water soluble 

non-hygroscopic binder is hydroxypropylmethylcellulose, polyvinylpyrrolidone/polyvinylacetate 

copolymer or hydroxypropylcellulose. 
40' 6. An extrudate characterized in that it is obtained from a composition as claimed in any of Claims 1 — 5. 

7. An extrudate as claimed in Claim 6 characterized in that the weight of extrudate in a single dose is 
between 0.25 g and 10 g. 

8. An extrudate as claimed in Ciaim 6 characterized in that the weight of extrudate in a single dose is 
between 0.5 and 5 g. 

45 9. A process for the preparation of an extrudate as claimed in any of claims 6 to 8, which process is 
characterized in that it comprises bringing into association amoxycillin trihydrate, potassium clavulanate, a 
non-hygroscopic water-soluble binder, and conventional excipients in a solvent for the said binder, and 
thereafter extruding the blended mixture. 

10. A composition for use in treatment of bacterial infections in man, characterized in that it consists of 

so amoxycillin trihydrate and potassium clavulanate in the form of an extrudate claimed in any of Claims 6 to 
8. 



Patentanspruche 

55 1. Eine in Wasser dispergierbare Zusammensetzung enthaltend Amoxycillintrihydrat und 
Kaliumclavulanat und herkdmmliche Tragerstoffe, dadurch gekennzeichnet, dafc sie ein nicht- 
hygroskopisches wasserlosliches Bindemittel enthalt, und zwar in ausreichender Menge, urn die genannte 
Zusammensetzung nach Zugabe eines Losungsmittels fur das Bindemittel extrudierbar zu machen. 

2. Eine Zusammensetzung wie in Anspruch 1 beansprucht, dadurch gekennzeichnet, daB das 
so Gewichtsverhaltnis von Amoxycillin zu Clavulansaure im Bereich zwischen 12:1 und 2:1 liegt. 

3. Eine Zusammensetzung wie in Anspruch 1 oder 2 beansprucht, dadurch gekennzeichnet, da!3 das 
Gewichtsverhaltnis von Amoxycillin zu Clavulansaure 8:1, 4:1 oder 2:1 betrSgt. 

4. Eine Zusammensetzung wie in einem der Anspruche 1 bis 3 beansprucht, dadurch gekennzeichnet, 
daS das wasserlosliche nicht-hygroskopische Bindemittel ein organisches Polymer ist. 

65 5. Eine Zusammensetzung wie in einem der Anspruche 1 bis 4 beansprucht, dadurch gekennzeichnet. 
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dafi das wasserldsliche nicht-hygroskopische Bindemittel Hydroxy propyl methylcellulose, 
Polyvinylpyrrolidon-Polyvinylacetat-Copolymer oder Hydroxypropyiceliulose ist. 

6. Ein Extrudat dadurch gekennzeichnet, daS es aus einer Zusammensetzung wie in den Anspruchen 1 
bis 5 beansprucht erhalten wird. . 
5 7. Ein Extrudat wie in Anspruch 6 beansprucht, dadurch gekennzeichnet, daB das Gewicnt des 
Extrudats in einer Einzeldosis zwischen 0,25 und 10 g betragt. 

8. Ein Extrudat wie in Anspruch 6 beansprucht, dadurch gekennzeichnet, daft das Gewtcht des 
Extrudats in einer Einzeldosis zwischen 0,5 und 5 g betragt. 

9. Ein Verfahren zur HersteJIung eines Extrudats wie in einem der Anspriiche 6 bis 8 beansprucht, 
w welches Verfahren dadurch gekennzeichnet ist, daB es das Zusammebringen von Amoxycillintrihydrat, 

Kaliumclavulanat, einem nicht-hygroskopischen wasserldslichen Bindemittel und herkommlichen Trager- 
substanzen in einem Losungsmittel fur das Bindemittel und anschlieSend das Extrudieren dieser so 
gebildeten Mischung umfaRt. 

10. Eine Zusammensetzung zur Verwendung bei der Behandlung von bakteriellen Infektionen beim 
15 Menschen, dadurch gekennzeichnet, daft sie aus Amoxycillintrihydrat und Kaliumclavulanat in Form eines 

Extrudats wie in einem der Anspruche 6 bis 8, beansprucht, besteht. 

Revendications 

1. Composition pouvant se disperser dans I'eau comprenant de ramoxycitline trihydratee et du 
clavulanate de potassium ainsi que des excipients classiques, caracterisee en ce qu'elle contient un liant 
soluble dans I'eau non-hygroscopique en une quantite suffisante pour rendre cette composition extrudable 
apres addition d'un solvant pour le liant. 

2. Composition suivant la revendication 1, caracterisee en ce que le rapport ponderal d amoxycilline a 
25 acide clavuianique est de 12:1 a 2:1. 

3. Composition suivant la revendication 1 ou la revendication 2, caracterisee en ce que le rapport 
pond6ral d'amoxycilline a acide clavuianique est de 8:1, 4:1 ou 2:1. 

4. Composition suivant I'une quelconque des revendications 1 a 3, caracterisee en ce que le liant 
non-hygroscopique soluble dans I'eau est un polymere organique. 

5. Composition suivant i'une quelconque des revendications 1 a 4, caracterisee en ce que le liant 
non-hygroscopique soluble dans I'eau est de I'hydroxy propyl methylcellulose, un copolymere de polyvinyl- 
pyrrolidone/acetate de polyvinyls ou de I'hydroxypropylcellulose. 

6. Extrudat caracteris6 en ce qu'il est obtenu a partir d'une composition suivant I'une quelconque des 
revendications 1 a 5. 

7. Extrudat suivant la revendication 6, caracterise en ce que le poids d'extrudat dans une dose unique 
est entre 0,25 et 10 g. j j 

8. Extrudat suivant la revendication 6, caractense* en ce que le poids d'extrudat dans une dose unique 

est entre 0 5 et 5 g. 

9. Proc6de de preparation d'un extrudat suivant I'une quelconque des revendications 6 a 8, caracterise* 
en ce qu'on associe de I'amoxycilline trihydratee, du clavulanate de potassium, un liant soluble dans I'eau, 
non-hygroscopique et des excipients classiques dans un solvant pour ce liant et qu'ensuite, on extrude le 

melange resultant. . 

10. Composition utile dans le traitement d'infections bacteriennes chez I homme, caracterisee en ce 
qu'elle comprend de I'amoxycilline trihydratee et du clavulanate de potassium sous forme d'un extrudat 

45 suivant I'une quelconque des revendications 6 a 8. 
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